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VOUAL BEHAVTIOR OF AGULT CALIFORNLY QUALL
H, Wakmisvios WinLiavs

Tuss paper describes the cafls of adult Californin Quail (Loplortye
culiforvicusy in et of their form, camsation, and function. A later
paper will report an the deddvation of adult ealls from the repertuire of
the chick.

Previous studies of this species, concerned with life history, hahita,
fool hatvits, and sockal Tehavior, plisced tittle emphasis an vocal consmuni-
cation (Fmlen and Lorena, 1992; Howard and Emlen, 1942 Genelly,
PSS, Raitt, 1960). Swmner (19353 provides the most complete listing
of eafls anl the comteats o which they are given,

Mttt

This study Listeed foom J ine 1961 through Sugist 1963, B was made with apilve
spaail evept fir a fesw inediving dndividuals in Salt Lahe avd Caclie Countics, Ulah,

The alalt guadl weee Jept I faur vutdaor pens (12,000 squaty (eet total) with wire
tops amd shies. Natwral and tmansplanted seeetatlon provided sesting and escape
eoner. In late winter twe of Wie arger pone wete partiiioned o ot sngller pens
fur nestlimg puaies, croups of femaless and groupn of males. Canvas scnene visuadly
separated males and femabes I the pens howdng anly one sex. Wheat ar commereial
laying feod and watet were proshivd,

Erior to vach breeding season 16 10 12 adufte of cach wx wene viwally bolated in
individual cages, “These Blede were used in expuerimental siiuations as descrilied Lelow,
A the quail were Bulividually marhed, Hetwern 30 amd 100 ajults ware Kept
thougout the entire by, AN camie from one o1 thiee soutoes: witd Linds trapped
In Salt Lake and Utah Countivs, Utah; pame bitd bregelers §n Ctah ane Califoruta; anil
progeny fram the atune sk,

Hevondings were made with a Model T1500 Wollensak o Muodel 746 Volee of Mudc
reconder at tape spweth of 15 or ATy (nches per second, The micraphane (Electro.
Volwe 604) was asually within 58 dect of the calling bind, The ircordines were played
back with the same recarder 10 transfer them Lo the audioprecitoeraph (Kay Eledeie
Company Sonoctaph Model 661A), At audionpectrographs wore miole with the Fi-1
circult aml a *whde band” fllter setting, The indla ink tracioey of audiosectioeraphs
uwed b the ficunes were slectod as pepresentative by compsuing swowozrams of the
same call fran at feast five hinds,

1 watched the binds from dathened tooms adjoining the pens ur from Dol
vanvis Blituls hung on the wire ovunside the peh, Oheevations coveral the entire
annual cycle with empbasdsy on the brevding {eriod; mot wese made in the morning
and evening to avefd the inadlve noon period characteristic of most ealbiforms,

Robert L Rumsry, tu whoswe wotk 1 often refer below, was studving the nonvecal
behasior af this species in the same place at the time af thls stuly,

REsuLTs

The folluwing bricf outline of the life history of the Califurnia Quail _

is presented to help understand the vocal behavior.

631 The Auk, 86: 631-038, (ctaber, 1969
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Cafifornia Quail are gregarfous thtough o litree part of the year, In
mid. to late sunumer neighboring family groups, pakes without young, and
unmates birds—primasily males—move ogedier W establish winter coveys
(Sumner, 1935 Raitt and Genelly, 1964). The resultant groups ire
temarkably sedemtary during the winter, often occupying areas less than
0.3 mile fn diameter (Howned and Emlen, 1942: Roitt amd Genelly, 1904),
Covey ranges oveelap in areas of high density, and amlee such conditions
groups split and recombine sepeatedly theoughout the seson (Sumner,
1935), although Howard and Emlen (1942) shiwe that “social barriers of
nonsrecognition  discourage  interscovey nixine”  Aggresston between
coveys s also been deseribed for the Bobwhite Quail (Colinus virging-
arns) (Errington, 19333 and the Chukar Patteddge (Mectorks clikar)
(Willinms and Stokes, 19633, Individuad wembers of a2 peaned group are
rarely Intofersnt in winter. Birds often cluster during extremely cold
weather, roosting in baddy comtact under brash amd in trees. Main reqguire.
ments during this petlod of the year are adeguate food and shelter,

Covey disiptegration following onset of sucial intolerance hiegins In Jate
February in some regions, bat courtship actvity and palr formation more
often occur in March and April (Sumner, 1933), Covey breakup s nors
mally complete by lnte May and conshierable, often Tong distance, move.
ment sccurs durekng this period {Raitg, 1960). Pair formation within the
covey results in many sedentary pairs that nest it the general area ocetpled
by the covey during the winter. Some unpadred binls, particolardy males,
may cover relitively long distances in secking a mate, Genelly (1955) and
Emlen (1940} shiow that unmated birds are of two types, aondie amd
sedentary,  Sedentury males muy e spaced somewhat  teeritorially  at
distances ranging from 20 feet upwarnd, with hichest densities oceureing
in areas favored Ly nesting pairs, The Jduminant werbory-holding individ-
tils tend 1o e adults, while nomadic, unmated binds are uwuoally year-
linzs and subdominant adulls (Genelly, 1935),

Pair formation is esscentiafly complete by early June, Nesting follows
with peak of hatching in late June ar July, The fenude normally inculnites,
hut 1 awice saw peaned males incubating after the femate died. "Uhe male
remains in the vicinity of the brooding female awd helps in brooding and
care of chicks, Mibough precoctal, the young need Drowding and are
exteemely suseeptible o chilling for the first four weeks,  Koskiives
11962) found that Lephortyxe chicks at hatching protuce unly 20 per cent
of the budy heat necessury to maintaln homeostasds,

‘The ndalt California Quail has at least 14 calls, | have divided these
ino four categuries memlified from Collins (1960): social contact, alarm,
reproductive including agonistic and swexual, and parental, The causation
aned function of several ealls vary with season and sacial context and are
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Cu oo ovote ol of the Catifornia Cuadl.

fntervals un hordrontal axie

are 00 seeomd; the vertical asie b frequency atervals of 5.0 ke/ser,

described under separate categories, §initially pamed cach call by ortho-

graphic descriptivn 1o avoid implicatims of {function,

terms follow in parentheses,

TANLE )
(‘mu'uum\ ur* Mare ano Fragae €t ¢a con Cates

Sumner's (19335)

T SN TR S A s e B T

llnw (m)

Mean frequency

Tutal h [{ [
lenethuf e ty tu o nearest 123 evelessec)
call o oy oy ™" n o
Females {10} N
Mintmn 035 Q.16 oW D.10 1,750 1,750 100
Manimum oy 0o 06] 046 2628 PAYE] PR YL
Mean 052 0.10 031 o1l 2002 2,230 2,150
s ot 1242} 0.0G o097 2] 60} 803
Males (10)
Minlmun 062 0.1 044 017 1750 1875 1,628
Maxiniun Qi 040 osr o 2,500 L1258 wao
Muein 054 0.23 03 0.0 2,138 L3 478
s 0.06 0.0u ans 0.06 0 1,070 1101
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TABLE 2
VArIHoN oy 28 €A U Catts tor Two Mates

rtmr—

Time (scc) Mean frequency
Tuotal

Date leoeth of e to e tu gt o

recotded call ] oW row i " o
Malke )
28 Feb, ‘4 0.09 025 0.50 0.20 2,478 1250 2,123
m .68 020 0.50 0.24 2475 2,550 2750
" 0.69 0.2 046 0.2} 2078 2,250 2,150
" [ 2,01 0.24 Qa7 0.27 2478 1478 1478
" 067 0.24 [18.0+] 0.2% 2478 2,250 2,250
Mean 0.0R 024 049 026 2401 2373 2450
21 Feb, 64 080 030 057 0 2500 2300 2500
" 0.72 027 0.5} 0.26 b RYE 2,250 2,250
" 082 0.26 057 0.9 2,800 2,378 2,500
o 0.78 0.39 0.50 Q.27 2,878 2,250 2178
M 0.74 0,20 0.5 0.8 2,750 2,028 20628
Mean 0.8 0.2 0.%6 a2 2,500 2400 2450
Mule 2

15 Feb, ‘ol 0.69 0.2 0.5 030 2,250 2.250 2128
" 0.69 024 081 027 2500 2A%8 2478
" 0.5 0.21 081 [V R} 128 LS PA YL
" a7 0.4 0.5% oM 2,250 2,250 2,150
" D.LR 0.22 0.50 0.2 2,628 2,628 2,500
Mean 0,70 0.22 0.52 030 250 1.448 2348
24 Fel, "4 0.09 0.21 0.54 0. 2,230 250 2.150
" 0.74 Q.26 niG on 2,478 2,378 PRYL
M 0.50 028 032 0.2} 3500 2,500 2,300
" 0.74 0.1% .56 030 2078 2,478 2478
" 0.56 a3 260 [{R1] 2,000 2,128 2,128
Mean 073 0.2% W50 (LR 2,000 2.0 2,028

1 Catis yecorded duddng Lbour gesiod follonlng lagback #7 Vemale on ra row ralls,

ActxrroaTion anp Conrtact Catts

The cu cit cow (essembly) eall—"This Jondest and most freguently heard
call is glven by bath sexes thronghout the year (Figure 1), ‘The call s
cepeated from one to nine times. Additional 1 ca sylables often precude
or are interspersed between discrete en e cows. The term ot ea cone In e
following discussion refers to otie ar more o £a cow syllable groups given
in series. Variation existed between amd within individuals of bhoth sexes
(‘T'ables 1 and 2).

The quail normally stund while calling but occastonally move about. In
both cases the head {s elevated stightly and the bill opens on cach syllable,
The call is normaily loud, but birds interrupted in thele calling often con-
tinue softly for a brief period, ‘The cow syllable is at times ontitted here
or when the individual has just began to call, '

Nonbreeding quaif in the wild give the call after the covey s dispersed.
Imitation of the call by mechanieal means may stimulate members of a
nondisturhed covey to call (Summer, 1935), The call was most frequeat
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Fieare 2 (A aml (1) vadations fn the wd wt (C) o o8 araliog by cd e

and (D) 1 L ealls of the Colifornly Quail, Scate s in Yiew 1,

in the pens when one bird of cither sex was separated from the gareap.
Culling by this separated bird elicited calling by one oe more membats of
the covey. Playback of recorded en ed cowes coull ¢ so eficit ealliag by
penned bivds, Catting in the nonsexual covey situatew ceses wliea the
separated individual regains visual comtact with the werep, The cail is ako
given in sexual and parental situations having a simil v cistsarion i e o
individual separated from grees o mate (ee below)

The ut W call (conversativm’ yotes) —The nt uf & a ow frequersy,
repetitive call given throughout e year (Fleure 28 ard 2R). 11y sy
for all individuals and both sexes, 1t occurs auet ofte s as a serjes ot =4
sometimes continuing for @ minute or more. Birds o o8 while moving o
loafing close to uthers, The bill Is sometimes stizhtly vpen during cadfivg.
but nt other times no Lilk movement is preeeptible, TYe tail flicks slieh.s
with each note. Members of 4 covey separated visuall s by & cloth bartles
paced vppusite one another on either side of the screen < hile giving the Lo

Adults confined In adjacent individual cages and n A in visual coniat
gave the call during active periods or after a distusha ce. Kirds that van
been separated from a gronp or mate called wt wf foudly imidindy
following separation, ‘The note is given at 0 2-secew . intervals in a dun-

L]

8}
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tinuouys series, This grades w the en ca notes and finally w the complete
en et eote sequence ( Flgure 2C), "The st note and the o note of the en oo
cow call are similar in configuration {Figures 1 and 2),

Mults give o similar coll sounding more like 0 mo mo mo w0 their
chicks, The ut 1 grades to the food coll with the discovery of tew food or
movement of the group to the food hopper,

The wou food call (conversational notes).—Many galliforms, including
the Bobwhite Quail (\Villisms vt 2., 1968) and Chukar Partridue (Stokis,
1961), utter a fowd call while in a covey, In Californin Quail the cadd is
lesw, repetitive dor due given by hath sexes (Flgure 212, Males call mare
frequently than females, 1 stimulated the food eall by aepriving birds of
food for a day or by Intradicling food, such as nicl woems { Tenebrio} or
mixed graing, not e, sally seen by the quail, The bird first discovering the
foud gave the call intermittently as it began feeding, Others on hearing
the call moved o the calling individual i fed. Fhey gave the foud call
more consistently to grain in smaifl piles than w geain seattered on the pen
floor, Quail gave the call immedintely on finding the food,  Calling con-
tined for o Grief petdod as the bind began to feed, but waned as feeding
continuedd,  Other birds sumetimes called as they approached aned fed,
IMnybacks of the quail’s food call through o hidden ground-fevel speaker
ciused birds to approach. Fuond calling in sexunl situations, termed tid-
bitting (Domm, 1927), is discussed o a tater section,

ALanst Catrs

The alarm notes of the Califorpin Quail are assoclated with the pres-
ence of aerial and ground preditors, freczing fnlluwing alarm, running
away, and severe distress,

The pit pit call (alarm uotey.~Nest o the e ca cow, the pit pit call,
u series of metallic-sounding pits (Figure 3A), Is the most frequent call of
the Californfa Quail. Doths male and female birds give the call at all
scusons of the year with little variation amory individuals or sexes,

The most conmon releaser of the call was noeat, dog, or eat in or aroumd
the pens, One bird seeing & putential predator on the ground called: others
then becamie atert and began to call. The response of a group of qualt on
henring the call is 10 form a loose, dlert nggregmion. On ocensinn the
group moved oward & cat outside the pen in 4 mobbing-type hehavior,
Hirds calling are very erect andd the bl opens shahtly on cach ante. The
frequency with which the syllable is 1epeated depends on the strength of
the stimulus elieiting the call. When a dog was placed in @ smadh pen with
u group of quail, the calling rate increased { Figure 313).

Strunge objects placed i the pen with the quall also elicited this call,
When I preseted a stulivd oy dog to birds, the invariable response was
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Fieure A, The alarm cafls of the California Quail. Scule as in Fivure 1.

pit pit calling. Moving familtar objects such as a pile o7 rocks to 4 new
tocation in the pen produced the call on vecasion,  Habitwation in these
instancy- v rapid and the call soun stopped,
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Birds also call pit pit in nonspecific situntions in which they appear
utieasy or nervous, Individuals separated from n group or mate oter.
sperse the call with the en ea eoie. Palis with chicks und chicks them-
selves also call in similar situations,

The kure call (signifying extreme fright) —Dirds secing Sparrow Hawks
(Fatco sparverius), California Gulls (Larus californicus), or other large
birds flying uver the pens gave a low, throaty kuer Aurr kuer (Figure 3C).
Males, who are normally more alert, give the call more frequently than
females. The coller crouches or darts 1o mearby cover after colling,
Othier birds hearing the call crouch or frecze i in suifielemt cover or run to
cover {f in the open. Newly trapped wild quall are more prone to give
this call than birds confined for lJunger pedods, Sparrows alighting on top
of the pens elicited the call in these wild birds, The response here was
apparenly to the sudden appearance of the sthulus rather than o the
dctual silthouette presemted. Attempts o stimufale the eafl whl o hawk
silhuuette were Bargely unsuccessful after the first few presenttions of the
muwdel,

The aerfal alazm call is essentially o response to o strange object nbove
the ground. My movement in the observation window 5 feet above the
pen floor at tmes clicited this coll. Again newly penned  individuals
reacted {nitially but soon haldtated, Suminer (1933 209), although he
does not designate the call as one of actlnd alarm, comments thit “when
the fidld worker hears this call in the Santa Cruz Mountains he will be
correet about 35 per cent of the time In conctuding that o Cooper (clecipiter
cooperii) or Sharp-shinned Hawk (deckpiter strittus) is afier the birds?
This note frequently precedes the put put (Figure 38)) call amd the cheeip
clnvip pote,

The put put call —~This low nute sounds much like a distant outhoued
motor, The call is most frequently given following a period of aerinl dig-
turbance. Once when | startled a group of newly acquited individuals, o
male gave the aerial alarm call and the gronp disappeared under brush,
I could see only the male who had ariginally ealled and two females, All
birds crouched silently for 3 minutes, When one female finally moved, the
nile who was watching me gave this call, The female again cronched.
Movement at the winduw again stimulated the call from this male, 1 el
that this call serves to prolong crouching by a group following disturbance
from the nir. One bivd still in visual contact with a potential predator gives
the calt, and the group responds by remaining crouched and hidden,

The chwip chwip call—=The soflt elneip chwip note (Figure 3F) is given
by Loth sexes as they flee on fvot from a large predator such as a man or
dug. 1 heard the call most frequently when netting birds, The harder an
iadividwa! Is pressed, the more frequently it calls, “The call is always
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associated with alac sivatons that produce o rapning, avoidisnee bies
havior, Subiordivate Birds puesued by a dominnnt do not give the call, |
ternt the call one of vusning afarm. [0 apparently eatvies Little i any
shnal value, as Haybacks of the call o undisturbed birds produeat no
visible response, . Bt may represent low Intensity disteess comparable to the
following vocaliznion,

The pseu pseu calt (the distress cry)—DButh sexes held in the hand
give fregquent and loud psea peea calls (Figure 31, Sumner (1935) com-
ments that a bird selzed or about to be seized by a Cooper’s Hawhk gives
the sume eall. U i3 comparable o the call many galliforms give when
held e the hand, The response was varlable; some birde called immedi-
Mely on belbyg seized, others remadned quiet even when held by o oot or
wing, Femides and young bivds of bath seses con he induced ta call more
frequently than adult males, Genelly (1955) reported birds piviag the
pscu call and approaching n Lird calling in distress, He suggests that this
call functions a3 a releaser of o type of mobbing iu-h.wiur useful in the
distraction of enenes,

The call shows marked varition between individuals, but its confiyg-
uration is basicully the sume with both sexes and all individuals, Psen psen
calls eliclt. hoth piz piv wlaems calls aned the cx ca cow from neary bdivid
uals. ‘Fhis is particularly teae of juvenile psen notes.

AcoNISTIC AND SExUAL CALLS

Many calls of the Culifornin Quail eceur solely during Ihu I-ruuluu.
season. These are sexual or agunistic depending upon the hebavioral con-
text in which they are given, ‘Fhe previvusly described cu co cow call sl
the fowd call, although given during the nunlm-vdhu. G0N, pssume
sexunl function clurim, the brecding season, They are treared in this
tntilext now, ,

The sexual cu ca cow.—"Clie et ca core is seldom beared fn wister unless
individuals are separated from a group, With the approach of spring, the
frequency of e ca cote calling in hotl sexes {ucrease- even whee st sep-
atated, 1 fiest heard the call between 8 and 15 Febriary in 2 of the
3 years of the study, and by { March fn the 3rd year. tnervise in calling
cofncides with covey breakup (Sumner, 1933). "T'o test the influence of
increasing photoperiod and subsequent chimge in Lexual activity on calling
rate, ] placed three males and three females, caged as two pairs, a lone
male, and a lone female, under a t6-hour photoperiod imdvors during
Janttary, Recorded e ca cow calls of both sexes were then playad to
these individuals at 3-day intervals. Cf the 250 calls elicited by this
playback, 92 per cent came from the (wo wpaired individuals (Table 3).
The fone male, upon hearing the recorded cull of the female, not only called
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TABLE &
CHasup I8 G G4 Com CAuse 18 Ristoxse 10 Ricosmn G e o Prasnaess'

Meun wilting |nr 5 m!n
Exavs wwder

fichts Mude plasback  Female playlark
1-11 4 1
12-4" I 10

V10 ydabs cimiplelnd In January Qusl, v
' Finy -unal behashoe sen after 32 days of Hahtlne, (v e I;hl o 2rthalay.

in reply but alse made strang attempts to {1y out of the cige. The sham
increase i calling by bhoth sexes correspomded with the appearance of
sexual behavior i the paired individwds, 1 fonnd ey co cote calling in-
creased in the period (spring) for which Lewin (1963) demonstrates an
increased gonadal activity.

Mthough the sonograms do not indfcate a eeent difference between
seaes (Table 1), the mean number of en ca eoe sylables repeated o a
series without interruption is 59 for males and 2.6 (or fewales (Figure 4).
This difference was not apparent during the nonbresding perod when hoth
male and female copeaterd the e ed eoe an aserage of 2.8 times Ina series,
This sugeests that sex recognition o this enll §s relaed w the total lenpth
of calling for any given sequence, Playbiacks of female calls (0 e ca cote
repented three tmes) produced o stronger calling respomse in five indi-
vidually caged males than did the zall of & male (a cn ea coto repeated six
times) (Toble 4). Mayback of only half n male call did not elicic o

Female |

Male — {

VRN DR (ORI R N N
Y ¢ 3 4 5 6 7 4 9

Calls in a Series

Figure 4. Numbers of cu ea eote sotes repeaterd 10 a series by male  amd fenale
quall, The vertial lines represent the means, JHurizonial bars sepresent standand
deviatlon arount the mean, N for be'hy sears’ < 280 seifes of enlls,
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TANLE 4
Muioasn Fosatr [iseoNst 1o Rovarpan e 1 ¢on Pravneks!

e + e s v = [

Mean e ra cote calls qur § min
in response (o plaviank

Play bk af PMayback of
Sea of resprnddine bind male's call frmale's call
Male 0.5 L)
Fenle ns 09

— -

VOl foan 8 indisblually caged male o fonde qualt duidng B3 trlals tor rach sy In Manch,

calling response, suggesting that other informution than leogth of the eall
Is necessary to distiogalsh the sex of the caller,

Unnmited females give the en ca epte during the first balf of the breeding
seasony, Unmated mudes el early dn thie season Dt by April begin the cow
call, considered fn the followinge section, with concurrent  reduction of
cu ca co eadling,

To derermine the relationship hetween male social rank and cu ca cwe
cadling, 1 played recorded mitle and female cit ca cote calls w five individ.
unlly caged males during Murch 1964, Calling response was tabulisted for
the following 3 mbmtes, This procedure was repeated for (3 adnys, Only
five male cur ed cote calls responded to mle playbacks, but female play-
backs produced 70 sespunses, Sockal rank of cach male was later deter-
“mined by outcome of paireid encounters. “The fourtheranking bird cailed 38
times, the two top-ranking birds gave 13 and 10 calls respeetively, the
third-ranking Lird calted 4 times, and the Tith-anking once. These males
were individually coged during the tests and dominant hinds could nol
Inhihit culling by the suburdinates, Had they been together, calling rates
might have been more closely correlated with socisl rank. This compares
to rally calling in the Chekar Partriedge where the top-ranking Inilividuns
gave 90 per cent of the calls (Williams and Stokes, 1963). The rate of
cu ca cowe callinyg fu this situation auy repeesent o level of sexun! rather
than aggressive motivation as implied in social rank,

Fo see iF the female en co cote call would attraet an unmated, sexually
netive male, T placed an unmated male in o 3 % 12-loot wire pen with
epeakers located an ench end and allowed it to adjust to the conditions
for 13 wminutes. Then the call of a female wag played alternately through
the right aud left speaker. The recorded call elicited not only calling by
the male,” but ulso orientation, movement, amd courtship to the sound
source {Table 3), Marler {1956} shows that the unmated male Chafiinch
(Fringilla corlrbs) makes conrtship postures on hearing the call of the
female looking for 1 mate without actually seeing her.
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TABLE §
Mary Wisrusse to FEMALL CF 6.6 800 PLaviwe ks

Playback No. thnes Nu, it
1 oritpis fo meves o
1, - - Calls Courtship displays
triak) Lelt Richt Lelt Rigt et ete Tidbits Hack ol
Left (21) 10 - 10 - 4 A (4]
Iticht (11) - 12 - ] 4 ] 1

P Kesgminse of three males to call of frmale playol thisugh speabers at apposite ends ol nartuw pen,

Females tested in the above sitation called o response (o the mitle
et cd cme but did oot move toward the sound suurce, The change in the
male’s orichtation aml subsequent movement to the source of the female's
call tends to support Sumner’s (1933) conclusion that the mide seeks out
the wnmatedd femate more than the reverse,

Cu cu cowe cailing deopped sharply following paie formatdon,  Paired
birds seldom called unless separated, Table 0 shows calling by both
seaes during w 15-minute period following removal of one member of a
pair. During May and early June 1963 the female was removed from the
male and placed in i small halding ciage out of his sight 50 to 100 fevt away,
The procedure was repeated duging the same period in 1963 with the male
removed (rom the female, The reduced clling by the bird placed in the
cigee was appareistly o result of handling, as the undistorbed bird in the
home pen calted first in 15 out of the 16 trials. Mean time to first cail
following separation was 5.2 minutes. Mean time between ilest eall of ane
bird 1o first call amd answering by the second bird was 25 seconds, “The
short time interval between the fiest call and the answering call suggested
that pair members are able to recognize their mate's call,

To examine this possibility 1 sepisrated members of two pales (both
visually amd acoustically) anil 10 cach played prerecorded calls of its mate
intermixed with calls of two other birds of the same sex. Each bied endled
only tn answer w its mate’s call. Both sexes called within 10-15 secamls
after the mate's call. “This test did not prectude the possibility thay sepa-
rited] birds would with time answer the calls of birds sther than their mates,
In three instances the female was removed from the mate sl prevented
from unswering his o cd cote call. The male colled en ce cow for 30 minutes
16 1 hour and then began to cote cadl, Thus a bird given o cholee answers
only the call of the mate, 11 the mate does not call, the bird again responds
as an unmated individual, Kozlowa (1947) reports a similar instance of
mate recognition by call for the Ringnecked Pheasant (Phasionns cols
thicus).

Marler (1960: 362) has postulsted that a call's species-specific prop.
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erties, song in particular, my He in s overall time patteen, while
individuality is possible by detailed changes of pitch. Thus the call con.
furms to that 1ypical of the species white conveying information identifying
the fndividual. ‘The sonugrams of ¢n cu coie calls from various individuals
show u patiern consistent with this (Tuble 1 and Figure 1), Tndividoality
may be conveyed by discrele patterns of overtones atd deladled fmumnc)
variathms of the main tope within rather fised Yimits,

The fetmale ¢u co cow cnll s n sirong stinwlus eliciting approach by the
male, In the sumnier of 1904 the male of a mated pair {the female had
laid four egps) vscaped from o pen at my home, The fumale gave the
e cd cote immesdistely following the male’s escape. He responded with the
same call from o distance of 100 vards, T removed the female from the
pen and played her recorded coe ca come eall through o speaker inside an
empty trap, Her mate approached on foot 1o o hedge bordering the lawu.
He calledd several Umes from this cover amd scemed hesitant to cross the
open ground ground the house, 1 played the female’s call at fnervals
during a 20-minute period and the male made a calling response cach time.
He finally ran across the lawn ant entered the trap.
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Dinrnel pattern of enea cow calling«—In the early speing and fall en o
cne enlling oceurs most frequently during early morning and late evening
as Mustrated in Figure 3, Genelly (1935) heard the Teast ameimt of
calling i wild quail from mid-June o tndd-August.  Jucrensed calling
catncides with increase In sexval activity in spring and recrudescence in fall,
The male of Figuie § began cote ealling, with reduction of en ca come
calling. in Jate April. The shape of the calling curve shuwn hewe is typiead
of several golliform and passerine birds (Willians and Stokes, 1963),
Inclecient weather it the morning delays the onset of colling. My impres-
sion was thay guadl were innctive for a peried after waking and no calling
accurred until general netivity Legan,

The cow call (single coe of the breeding seqson) —'The cote pote s
wiven only by males during the carly portion of the breeding season, 1t is
similar to the kst syllable of the en co e call, bud fonger (Figure 6A).
Malex call most freguently from ap clevated position, The male stands
crect, vlevates his bead, antd opens his bill as he gives ench note, A faint
cill sounding Nike whey whey follows each cote calt but is inandible nt more
than 30 fvet {(Figure 6). Unfy males housed away from females gave the
call, and then only from April to June and August to September, This

corresponds to the period of maximum testicolar size Lewin (1903) de-
scribes.
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Cow cafling was most frequent durdng the carly morning ami fate even-
iz, Cabling rates varied from 1o 10 ealls per minute, One male catled
at o rate of 8.6 calls per minute aver a0 LSaminute period, Sumner (1935)
recottled as iy ws 7 calls pee minute with an average of 3.

In s pen containing five males, the duminamt bied called core frequently
from o rock pile at the back of the pen. ‘The four subordinate birds
retatined o the front of the pen but dld not call. When s female was
introduced into the pen she was fimmedintely courtial by the three top-
canking bitds until the alpha male cepelled the other two, I three of five
situntions of this type the secoml-ranking male went 10 0 rck pile amd
cilled eoze as the dominant bird cowrted the females The alpha male
imterrupted comtship on each oceasion to attack the calling bied,

The core note wis heard most often in April mnd May, To west the in-
fluence of the male gopadal hoomene in core calling, 1 gave five mates ol
five females testosterone prapeivtiate daily in o doses during July 1064,
The sexes were kept in separate pens, The twao toperanking miales hegan
to give the come call afier 10 davs of injection, "The number of cote calls
carivd from 1 to 7 per ntinute with a mean of 4, Fightlng occoreed on
the Sth day of hormope adminlsteation. Females were nut aggressive and
Uil not ceme calf.

Summer (1935) states that unmmated males call eme on acquiring
territory, “Fhe dominant's attack on bieds calling from the rear of the pen
muy represent defense of an aren, the attack having been divited by their
cow cull, Injection of testosterone late in the summer after hreeding pro-
diced aggressiveness and cone calling,  Henee the call may be like song in
passerines—it functions buth tu attract a mawe and to repel rival males,

Phe sweeeze vall (sguill of definnce) ~Fhy Jon) notes of the aneeze call
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are given almost solely by the male and only durdo the breeding perlod,
Only une femate gave the call durlng the 3 years of the study, The call i
a series of short, vehement sneczes given in eapld succesdon (Flgure 7A).
The wale on calling opens his bheak and thraws bis head back mphdly se
that the beak Is almust veetical, The movement exposes e male'’s cons
spicusus black throat pateh, The eall is most frequent during aerressive
enconnters between males hefore they establish o clear domitnance relatiun,
Ageressive males that are confined fn the presence of thelr mte and an
additional male, but which canpat reach either hird, give the call fre.
gquently. A male confronted with his own invige in o mirror also culled
frequently between attacks on the image, Results from 20 paired en-
counters hetween two nomated niles in the presence of a female shosed
that the dominant bird giave o total of 19 serfes of sneeze calls, the sub.
urtlingte only 4, Calling by the subordivate bird slways vccurred only
before a finad dominance retation was established.

Miernation of female cu ca cow and male sneese calls—Buring the
breeding season unmated mates announced their presence and unmmnated
status by mwans of the cote call, but females conveyed their unmated status
and location with the en ca cote call. After padr formation nelther sex
usedd vither of these calls unless separated; both then gave the e ca cowe
call (Table 6), During the previously desceibed tests separated males
sometimes superimposed the sneeze call over the fiest four or five, if aol
all, of the i ca cones given by the femate mate, ‘The antiphoni telatiunship
of these two calls bae been considered elsewhere (Stukes and Williams,
1968).

“This situation is unusual in that a call produced by one bird but seceived
by two hinds o different social sluations, the male mate veesus an unmated
male, can produce two different responses, The en e cime by the separated
fermale apprises the mate of her Tocatfon, bhut alsy announces o any un.
mated males the presence of un apparently unmated female. The mate's
mggressive steeze call serves 1o repel the potentinlly rival mate,

The wip wip cafl (wip wip of the mule) ~—During the breeding season
aggression between mates is always accompanied by the teip wip call (Fig-
ure 7). The call is given rapldly and repeated intermittently during ag.
gression, ‘The calling male stands erect and apens his bill as cach note is
given, The call is inaudible beyond 60-75 feet. In encuunters hetween
males the call was most frequently associated with dominance (Table 7).
The two top-ranking males gave 85 per cent of the 294 series of calls re.
corded, :

Wip wip notes are also given to strange and mated {females, A fomnale
Inteoduged into an all-male pen was chased by the dominant males, and
wip wip notes were commuon during chasing, This nute s also given during
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copulation (see copulition calls), Males approach the female (oo the
rear aand begin the call ss they mount, On several oceasior * the male cafled
after he had geasped the femsle by the bise of the pkaa,

To determine the mutivation of the teip wip call the following tests were
perfurmed, | visuadly olited five male and five female quail in April 1904,
To May end June padrings were made hevween miabe and fenale, fenate
aml fewale, nnd fomade with two males, Placing it fewude with twe males
wiis an excellent way to elicit aggression when tnitind padelogs between muales
dit not provide dechsive dominnntsuburdinate relatfans, ‘The quail were
refensed tagethier §nto an autside pen (40 feet square amd screensd from
advining pens) and watched for 13 mitutes,

Females were rarely aguressive to ench other, Instead they frequently
thist taithed—aften side by side In the same dust bowl—preened, fed, and
paced, Most common calls were the af g and et ca cote, Dirds orlentend
during calling 1o binds i adjacent pens, No definite sociat tanking was
apprcent amung feinales,

fn madesfemale encounters buth birds priced the area brivily aftes intro.
duction. Males stoed ereet amd frequently e pit pit catls intermixed
withe sip wip notes, Initially dusting and preening were common, This was
always trie of binds kept on wire, Male courtship consisted Targely of
Hdbitting with and without the food call. A backroll display tn which
the back was inclined w the fenule, il wagging, and feathee-rafile-
stuke eathees ruffled  followed by shaking) alw occurred  during
courtship,  Successful  copulations occuered in 21 of 25 male-female
pairings. The stimulus provided by o female ceouched while dusting reg.
ularty produced a copudation attempt by the male,  Females also stimu-
lated copulation by crouching as they uttered the capulation call,

Ampressive and sexual behavior occurred in two male-ome femisde ene
counters. Both males attempted 10 court the female immediately following
intesduction,  Fighting ensued anu o dominant-subordinnte ranking was
established, rormally within 6 minutes, The subordinate male reteeated
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and frequently crouched with his iead ina corner, Mggression ringed from
physical contaet (sermtching, peeking, and beating with wings) to opens
motth threat in which the red gape was conspicuously exposel. O 201
wip wip calls 84 per cent were given by dominant males when fighting
subordintes (Table £)3 14 per eent were ascociated with wegression uml
tidbitting to the female, but these mity have been directed to the sub-
ardinate male, 18Wip wip calls indicated that attack was fmminent wr in
progress, “The close assochittion with dominance shows maeressive maltis
ation, Wip wip calls given during courtship and tidbitting reflect pyg-
gressiveness to the female, as Stokes (1963) bas demonsteated in the
Chukar Partridgpe.

The tidhitting food call -\ sequence of behavior performed by domestic
cock chickens during courtship is tdbitting (Domm, 1927). [t consists of
exaggerntvd peeking movements directed by the male to food and other
ohjeets, The behavior has been deseribed for several galliform species
(Woad-Gush, 1954, 1056: Stokes, 1961, 19035 Kruijt. 19064 Willlams
et al,, 19068), :

Tidhitting tn the Califurnin Quail consisted ol pecking movements at
foedd or the ground, usually accompanied by the Yow tu tu feeding call
(Figure 2. Meal worms, corn, and uther grain aut normally seen by
the quail released the male call, Receptive females approached the male
and both fed ar intention pecked. As with the Bobwhite or Ring-neckal
heasant. the California Quail male increases the frequency of the L note
ax the female approaches (Willioms et al,, 1965).

Calls associated with copulation—Both sexes give specific calls belure,
during, and after copulntion, Copulation was solicited by females after
sexuial deprivation by crouching with head extended, Similar crouching
prior to copulation has been deseribed for several species of galliforms
(Jenking, 1961; Stuhes, 1961; Kruijt, 1964). Crouching was frequently
accompunied by a thin, peeping call (Figure 8B). A receptive male on
hearing this call approached the female from the rear md mounted im-
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Figure 8. (A) Male and (i) female calls given durdng copulatlon, Scale as in
Figure 1.

medintely withow preliminary display, Some femides did not call until the
male mounted und grasped the base of the topknot. Other females remained
quict belore and during copulation,

Males npproaching a crouched female normally gave several low w1t
notes changing 10 wip wip mote on mounting. This note continued through
teeiuding and sutmetimes after the male dismounted, ‘The male gave several
ut ut notes as the female moved away (Figure 8A). The mutivation of
these calls in this situation seems similar (o other situntions where #f is o
contact call and wip an aggressive call.

Although the repetitive peeping call given by the female before and
during copulation sounds like the psen psen of a bird held in the hand,
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these two show littte similarity of form {compare Figures 3F and 318). The
copulition call of the male hax a form similar o the wip wip heard in
appressive situations (compare Figures 8A and T18).

The pa pa pa call—Both males and females while bullding the nest
uttered a tow, repetitive call. fn the sis instances of nest building that 1
wittched, the female selvcted the next site, She made the inltinl sceape,
after n brief perlod of scoatching, by totiing her body while squatting
on the ground, The female nrranged nest miteelal with her beak and
intermittently gave o low clucking or pa pa pa call (Figure 98). The male
remained close to the vest site and frequently manipulated grass or other
material from outside the nest. Males feequently tossed short sticks and
grass over thele back by flicking their hiead to the side and rear. They
never picked up and carried materials to the nest, although they often
picked up picces tossed a few inches and threw them again, I have also
seen similar bebhavior in the Bobwhite Quail. After a brief period on the
nest the female usually left and tie male entered, His behavior was similar
o the female’s, “Fhe call he gives during this activity is pictured in
Figure 9A,
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Incubation ~Duriog the 22-.23 days of Incubitton the femile 1enaing
sttent while an the nest, Both seaes give the o it contact note during
morping and evening periveds when the fomale leaves the nest to feed amd
dust. The male appears much more vervos sl remains alert as the
female feeds. Males do nat share in ineubation Iml rentin on guiard s
deseribed by Sumner {19338,

Hobshite Quisdd Trequently defend the pest flum approach by a poten-
tial predator (Stokes, 1967), Chasacteristic bebavior in sueh Instances s
the wing-out display with actua? attacks on the preditor, This is Eregquently
followed by injurssfeiening behavior accompanied by o thin, peeping eall.
1 was unsuceessful in repeated attempts 1o produce this bebavior in the
Californin Quail, ‘The female aften temalned on the mst until touchwl
and then fled giving the running alarm note followed by the pit pit call,
Both sexes gave the pit pit note constantly after the female left the nest,

Brooding behgtvior amd vl —The female remains on the nest with the
chicks from {2t 14 houes acter batching, Hath adalts el after the
vouny leave the sest. Patent birds give a low mo mo mo call (Figure 9)
when the chicks beeome stightly scattered, “This call has the repetitive
character of the wt ut call hat s given more softly, No sesual differences
are apparent from the sunogrinms,

Chicks thit ace completely sepurated from the mtults give o lowd peep
peep call. This produces a low e ca oo calling by one or both adults,
Many times when the adults gave the pit pit call the brond fled to cover
and renuined silent and mutionless, When one ot hoth aduits gave the
o i cow they ran o the adults, Playhack of recorded ehick peep prep
calls slways produced the e ed come call frum adult binds with chicks, The
male called more freguently than the female. Adults without chicks fre.
quentby responded in acshiilar manner,

A parter stuke (Thammophis) placed In the pen with adults and chicks
releasedt hehavioe in defense of the chicks, Both male aml fenale attacked
the sagke, beat It with thele wings, and pecked it abom the head. They
gave the pit pit call continuously,

Nu speeille call for gathering the chicks to be browded wis beard, Adults
preparing for the nleht crouch on the ground and give the e ea cme
softly untif all of the chicks are browdisd, Playback of a chick peep prep
call after the group was settled causedd the mate W give the i ca cow call,
Lowd ey ca cone colling by the female in the patental situation frequently
matde the mate give the sneeze cll.

Although the adults did nou actively feed the young, discovery of ol
such s o meadworm stimulated the adutt fowd eall, Chicks respuonudud
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by immediately approaching the calling adult. Quadl chicks also peudily
resprotided tor the <imdlar fosd call of Lantam hens.
Possible additionat calls not vecorded —=Sumner 11933) aleseribes the
*decoy ruse call™ that he heand o female Calitornia Quail give only ouce
_during hiy 30-momh study, The call was o “thin, peeplng distress cry™
given as the femile with chicks “strugeled snd flutterad in the dust as
though mortally wonnded.” 1 have noted comparabile hebavior in the Bols
white Quall and Chukar $Srtridee, hut repeted attempis 1o elicit it i this
sprcies were sthsuccessiul,
Stokes (1961) describes an “escape squeal” given by a subordinate
Chukar Partridee being stromely dominated by another, 1 have heaed this
— el in the Pheisant aned Chicken but anthing like it from the Califorpin
{ail, ot
Passibly both these catls exist in the specivs, bt their infrequent use
sugggtests they have little siunificance in the wtal belavior pattern,

Inscussion

Rird calis have evolved under the selective pressure of the environment,
Crouk (1964) in his analysis of weaverbinds shows that the habita and
food of the individual species within the geoup dictate the nutuee of their
socind amd reproductive bebuvior, dnclwdiug displays and vocalizations,
Ficken and Ficken (1062) show that (e high-pitched catls of the woud
warbiers {2.6-8.9 ke/see) are less subject 1o deadening by the vegetation
anel wther bartiers in thelr weadiand habla than are lower pitched calls.
Marler (19359) found that the physieal characteristics of bird calls are
closely attuned to the information that they impart,  In addition (o their
specicsespecific signat, bird calls may also indicate the precise location aml
Individual identity of the calling bind. Mast of the California Quail cails
seem to follow these principles of adaptiveness,

The Californfa Quail calls can be divided itto four general categories
based upon thelr physical characterdstics. ‘The first inchudes citlls of brie
duration but wide frequency range {pit pit, ¥Figure 3A L wip wip, Ficere 785
and snevze, Figure 74), Calls of this nature are easy o pinpolnt precisely
as to source snd incude the mobbing calls of many birds ¢(Marler, §939).
For molbing 1o be effective the ciller niust be able to atteact other birds
W it and the predator, ‘The pit pit call has just this function. The seip wip
il snceze are agpressive. B they are W function best in repetling rival
males, it Is equally importan that they impatt the precise location of the
vitlling bird.

A steond category includes calls of Jow, restricted amplitwde, short aura-
tion, aad frequent eepetition. 16 includes the o of (Figure 20, B, and D),
te ter (Figure 20), mo mo (Figore 9), and calls both sexes zive daring nest
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Figure 10 Compariven of call forme o3 California Quail (shuwe schematioally on
left) with similar calls of other bLitrds (on the tight). (ANymobbing ealls of three
aserines (Marler, 1983 (1) segrouping call of Hulllinh (Pyeekuls parekuln)
(Bremond, 1963); (C) song of Nulhutch (Sitte ewroped) Eiremond, 1963); (1)
distress call of the Jay (Gurenlus glanduringy (Colloque, 1960},

bullding (Figure 27 and B). ‘These calls function to maintaln individoad
contact at short distances.

‘The third category has restricted frequency range amt extended duration,
1t includes the ex ed cowe (Figure 1) il the cow calls (Figure 6), These
two calls functivn to bring individugls torether frum long distances, The
calling bird must be heard and announce its location, but not indicate it
too readily to potentlal predators, 1o effect the calls appear to be a
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compromise between these varjous selective pressures, which affords pro-
wetion from the aceipitrine hawk that makes the single pass over the
areicand, by the cldl's sepetition, allows a distamt quadl w orlent siiccess.
fully., The compromise s represented in the form of the caliy it is lnter-
mediate between the easyao-locate vertical confipuration and the difficult.
to-locate horizontal confligueation (Matler, 1939},

The final category is untike any of the above and consists of calls with
browl {requency range, estended duration, amd frequent cepetition. The
fundamental frequencies of calls of this type nre generally stureed and
downwardsloping and are characteristic of the severe distress calls of this
and several other spweeles (Figure 3F), Figure 10 shows a generalized
fuem of these call categorivs in comparison W similar calls of several
other species,

Table Y summaiizes the calls of the California Quail within four func.
tonal categories.  Gregaciousness and reprovduction are facilitatel by
theer ealls given in five situations of individual contact between bigds of
a nonbireeding graup or pair. Five of the vocalizations are assoclated with
alarm, three conveying precise informiation as to the type of alarmy and
releasing specilic responses suited for avoidance, That enly two of the
calls are aponistic indicates & relwtive compatibility even during eepro-
duction,
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Tuble 10 compates the types of calls of four gresgacious gelliforms with
three of more slitiry proserines, Although the repertoire of Californii
Quall calls is essentinlly the ame as for the Bobwhite Quail and Chukar

fartridge, several differences are apparent, The rally call of the Chukar
setves o regioup separated fudividuals, In this situation ft s comparable
1o the e cg cowe of the California Quail. During sepranduction Chukars,
unlike male quail, continue w ¢all after pairing. Both the rally call and
the cn ed cow serve to bring the seaes together for mating, but the ratly
call continues to function jn agonistic situations o space e mates and
hence is ke typical bird song (Williums and Stokes, 1965), The same is
true for the crow of the polyzamous Junglefow] amd the Ring-necked
Pheasant. Males of these specivs do not share in the care of yvoung and
alw fack the pacental calls given by the male quall of the Califoroia species.

During the nenbreeding season the dnivfee call of the Bobwhite (Stkes,
1967) and the rully call of the Chukir (Williims and Stokes, 1965) keep
coveys apprised of the location of other coveys, possibly with epaleictie
oction (Wynneddwards, 1962) of regulating density,  Nooosuch call

Corias o the Calitornia Quall. Steldard (1931) shows 2 mean winter
‘\:u.v_\- size uf 14 hirds for the Bobwhite, whereas MclLean (in Gorsuch,
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1033, p. §7) reporis 2,000 Cadifornda Quaid in a single winter flack and
Sumner {(1935) records a mean of 38 birds in winter covews. ‘The latter
covey size indicates that three to five family groups have united, whereas
lubwhite covey siee reflects only one or two family greups, 11 all the
California Quall coveyz within & Umited area come together for the winer,
no cull o spate coveys is nee L,

A poussible explunation inr the differences in covey size between the
Bobwhite Quail and toth the Californta and Gambel Quail may be the
ditferences of hubitut and fod availability, Goesuch (1939) shaws &
close cortelation between appearance of “winter annupls® and amalgami-
tion of coveys of Gambed Quall into large winter flucke, He points ot
that this habit is not o much a steong teadency o associate with other
hirds, s o coming together i resteictedd ares containing suftabite food or
witer, “The sume ts prolably tewe for the Citiforaka Quail, paniicularly in
the more arid pissts of dts sanee aml where much of fts range is subject to

periadic brush fires, The babitat of the southesstern United States, which

is typical for the Bubwhite, offers a more evenly distribiuted and constant

“yatiree of winter foud so thiat this specles ts not forcal into laege concen-

tratinns,

The wathering amd group-feeding calls are lacking in lese greparious
sprecies such as the Chatfinely (Fringilla cocteb) aml Blacklind ( Trrdnus
merrfa). Flight calls seeny to serve in the same mannes as tie short-range
vontact call of the gregarious specles, Collins (1963) shows that 7 of the 15
vocatizitions of the African Vitluge Weaverhind (Teator cuciliatus) sre
associnted with their comples: mating and nesting habits, ‘Fhe compara-
tively simple courtship and nesting of California Quail is accompanied by
only threr voealizations,
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Suasaky

The walls of captive California Quuil (Lophortyy californicus) were
studied from June 1960 10 August 1964, By mesns of the audinspectro.
graph B adule eall types are described and analvzed, Each call is related
1o cagsation and function. Causation includes the environmental and social
situttion (lus the jateenal motivation to call,  Inunedivie function was
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measured by the effect of the call on the bebavioe of other birds of the
same species. Longterm function or adaptiveness of vach call s cn-
sidered In redation o the babitat and habit of the species, Calling In this
gprecies s compared with that in other birds of e same and wore solitary

habits, ’
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